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Medicaments for the Immunotherapy of Malignant Tumors 



The present applications relate to compositions which are particularly suitable for 
the immunotherapy of malignant tumors, and methods for their preparation, and 
the use of the compositions for preparing medicaments. 

Usually, the therapeutic treatment of tumors is effected by radical surgery, 
chemotherapy, radiotherapy or hormone therapy. These therapies have numerous 
undesirable side effects and are accompanied by significant loads on the patient. 
Moreover, in some tumor forms, almost no improvements are achieved with these 
therapies so that their use does not appear reasonable in view of the side effects. 
These forms include, in particular, malignant tumors, malignant melanomas, renal 
carcinomas, intestinal carcinomas and pancreatic carcinomas. Therefore, the 
mortality rate in, for example, renal carcinomas is 85%. 

In recent years, knowledge has been increasingly gained on the complex interplay 
between tumors and the immune system, the interest becoming focused on 
strategies for treating tumors in which the immune system is stimulated. Gener- 
ally, it is the object of such therapies to succeed in causing the immune system to 
recognize specific antigens from tumor cells which are not present in healthy cells, 
or only so to a lower extent. This is achieved, for example, by administering a 
medicament as described in Anticancer Research [(1997) No. 17, pages 2879- 
2882, and 3117-3120]: Tumor tissue is withdrawn from a patient and processed 
into an autologous tumor cell lysate, which is injected into the patient. This was 
done expecting that immunity against the tumor antigens is provided in the lysate. 
Another strategy is described in the published patent application WO-A 99/47687. 
It is disclosed therein that autologous antigen-presenting cells which express a 
special tumor determinant at their surfaces are injected into patients. 
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It is not only the object of tumor therapies to prevent the growth of tumors and 
the formation of metastases, but also to promote their regression. The patient's 
expectation of life is to be prolonged, and his health and life quality improved. 
About the success of immune therapies, it can be said at present that the thera- 
peutic treatments used so far, unfortunately, can achieve success only in single 
cases or only in part. It is a basic problem that many tumor markers are also 
present in healthy cells in particular stages of differentiation and in certain 
amounts. Therefore, activation of the immune system against such tumor markers 
often does not occur to the extent desired or with the required specificity. 

It has been the object of the present invention to develop medicaments for tumor 
therapy which achieve the above mentioned objects to a high extent. Also, when 
the medicaments according to the invention are used, it should be possible to 
perform tumor therapies relatively quickly and simply. 

The present invention relates to a composition for the immunotherapy of tumors. 
The composition can be obtained by a process in which tumor material is evalu- 
ated, comminuted and transferred into a purified cell suspension, which is then 
incubated with interferon-gamma and tocopherol acetate and frozen to form a 
tumor cell lysate, and in which monocytes are isolated from buffy coats or whole 
blood and subsequently induced to differentiation into dendritic cells by incubation 
with cytokines and transferred into the non-adherent stage, whereupon a calcu- 
lated amount of the above frozen tumor cell lysate is thawed, added as an antigen, 
cytokines are added, incubation is performed, and the mature dendritic cells 
produced are harvested. 

"Evaluation" of the tumor material means macroscopic evaluation of the tissue, 
upon which clearly discernible proportions of adipose, connective and functional 
renal tissues, blood vessels and other non-tumor tissues are identified and 
subsequently removed and discarded. 

In a particular embodiment, autologous tumor material is used for producing the 
composition. When the composition is produced, IL-4 and GM-CSF and/or IFN- 
gamma are preferably added to immature dendritic cells for differentiation. 
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The composition according to the invention is especially suitable as a medicament 
or for the preparation of a medicament for immunotherapy. Medicaments contain- 
ing the cell lysate according to the invention are preferably injected intracutane- 
ously or subcutaneously. 

AM conceivable types of solid tumor diseases can be treated with the medicament 
according to the invention. Medicaments containing the composition according to 
the invention are especially suitable for the treatment of tumors in which other 
treatment methods are little successful. In particular, in addition to other malig- 
nant solid tumors, these include malignant melanomas, renal carcinomas, intesti- 
nal carcinomas, pancreatic carcinomas, lymphomas, bronchial carcinomas and 
gynecological tumors. 

When patients are treated with the medicament according to the invention within 
the scope of a tumor therapy, unexpectedly pronounced positive effects for the 
patients are observed. The growth of tumors and the formation of metastases 
could be prevented to a surprisingly high extent while the regression of tumors 
was promoted. The health, life quality and expectation of life of the patients were 
clearly increased. These effects can be achieved probably because the medicament 
according to the invention is distinct from known ones in essential aspects. One 
particular difference from many known methods is that tumor markers are not 
simply administered to the patient, but directly introduced into the patient's 
immune system in dendritic cells as vehicles. Surprisingly, it is sufficient to add a 
crude cell lysate of tumor cells to the dendritic cells in vitro, whereas according to 
WO-A-99/47687, antigen-presenting cells are admixed or transfected with a 
purified antigen. Therefore, the method according to the invention can also be 
performed more quickly and more simply as compared to known methods. This is 
especially important in the preparation of such therapeutic substances in order to 
keep the risk of contaminations low. In addition, the cell lysate has the advantage 
that the whole antigen repertoire of a tumor cell is available. 

The present invention also relates to methods for the preparation of a medicament 
in which a suspension of tumor cells is prepared, the tumor ceils are killed, and 
monocytes are isolated from blood, their differentiation into dendritic cells is 
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induced, and the thus obtained "immature" dendritic cells are incubated with the 
cell lysate of the killed tumor ceils, the maturing of the dendritic cells is induced, 
and the "mature" dendritic cells are harvested. 

The monocytes are preferably isolated from buffy coats, from separated stem cells, 
from leukapheretic products, or from whole blood. 

The differentiation of the monocytes into "immature" dendritic cells is preferably 
induced by cytokines, IL-4 and GM-CSF. Especially suitable for induction of the 
maturing from "immature" to "mature" dendritic cells are prostaglandin E 2 and 
TNF-a and/or IL-lp and IL-6 in addition to IL-4 and GM-CSF. The preparation of 
the tumor cell suspensions is generally effected by isolating and optionally evaluat- 
ing tumor material, which is then comminuted and transferred into a purified cell 
suspension. In a particular embodiment of the method according to the invention, 
the suspension of tumor cells is prepared from autologous tumor material. In 
another preferred embodiment, the expression of membrane-borne protein 
complexes is induced in the tumor cell suspension prior to said killing of the tumor 
cells. The induction is preferably effected by interferon-gamma and tocopherol 
acetate. The killing of the tumor cells is effected, in particular, by freezing. The 
harvesting of the mature dendritic cells is preferably performed when typical 
morphological characteristics are present (e.g., veil formation) as evaluated by 
microscopic check and/or by characterization of surface antigens using fluorescent 
antibodies. The invention also relates to the use of the described composition and 
its possible embodiments for preparing medicaments for tumor therapy. 

According to the invention, the composition described and its possible embodi- 
ments are also used for the preparation of medicaments for tumor vaccination. 
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Example 

Preparation of a composition for tumor therapy 
A) Preparation of a tumor cell lysate 

For preparing the tumor tissue, proportions of adipose, connective and functional 
renal tissues as well as blood vessels and necrotic tissues which are clearly 
discernible macroscopically are carefully removed and discarded. The ready 
prepared tissue is comminuted to a size as small as possible (pieces of about 2- 
3 mm diameter) and/or enucleated and then transferred into a sterile sieve (50- 
100 mesh) together with the surrounding medium. With a glass rod, a tissue 
pieces present in the sieve are passed through with slow stirring without pressure. 
The passed cells are transferred into a sterile beaker with medium RPMI 1640, and 
after addition of 15 ml of RPMI medium (RPMI 1640 with 25 mmol HEPES) into the 
sieve, the tissue remnants in the sieve are again passed through with a glass rod. 

The cell suspension is layered onto 45% Percoll cushion. This step serves for the 
removal of any erythrocytes present and for the enrichment of mononuclear cells 
on the Percoll cushion. The filled tubes are centrifuged, and the interphase with the 
mononuclear cells is sucked off, transferred into a tube, pelletized by centrifugation 
and washed with NaCI/glucose solution. The total number of vital cells is deter- 
mined microscopically using a Neubauer counting chamber after staining of the 
cells with trypan blue. In addition, cell typing is performed using TestSimplets® 
(Boehringer Mannheim), which are suitable for rendering carcinoma cells distin- 
guishable from other cells in a quick staining process. After resuspension of the 
cells in sodium chloride/glucose solution, vitamin E (700 ug/dose to be prepared) 
and interferon-gamma (1500 IU/dose to be prepared) are added. The mixture is 
incubated in a water bath at 37 °C for two hours, centrifuged and washed twice 
with sodium chloride/glucose solution. The mixture is aliquoted into cryotubes and 
converted to a tumor cell lysate by freezing at -85 °C ± 5 °C. The quality controls 
comprise the tests according to specification for cell count, sterility and devitaliza- 
tion. 
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B) Preparation of the dendritic cells and of the composition for tumor therapy 
Media employed: 

Medium A: RPMI medium + 1% autologous plasma 

Medium B: medium A + GM-CSF (800 U/ml) + IL-4 (1000 U/ml) 

Medium C; medium B + TNF-cc (1000 U/ml) + prostaglandin E 2 (1 ug/ml). 

The buffy coats from released blood donations, from leukaphereses or whole blood 
from a blood bag are transferred into centrifuge tubes and centrifuged. The 
interphase contains the mononuclear cells (= buffy coat) and is separated from the 
erythrocytes (bottom) and the plasma (top). The plasma and mononuclear cells 
are layered on Lymphoprep® (Nycomed) and centrifuged. Subsequently, the 
plasma and mononuclear cells are pipetted off and again centrifuged. The plasma 
is taken off and used for preparing the media. Residual plasma is stored at from 
+ 2°C to +8°C in order to prepare additional medium A, if needed. The cell pellet 
is washed twice with NaCI solution (0.9%) and centrifuged. Prior to the second 
washing step, vital cells are counted after staining with trypan blue. The centrifu- 
gation residue is taken up in medium A at a ceil concentration of 4 x 10 6 /ml. The 
cell suspension is applied to Petri dishes and incubated at 37 °C ± 1 °C and 5% C0 2 
for two hours. A microscopic check for adherent cells (monocytes) is then effected, 
whereupon medium A is carefully sucked off to remove non-adherent cells. 

Medium B is added to the Petri dishes, followed by incubation at 37 °C ± 1 °C and 
5% C0 2 . On day 1, medium B is sucked off, and fresh medium is added. On day 2, 
medium B is sucked off partially (3 ml), and fresh medium B (3 ml) is added. On 
day 5, a microscopic check is effected to see whether adherent cells have under- 
gone transition to the non-adherent stage. The cells of one charge are combined, 
and vital cells are counted after staining with trypan blue. The cells are centrifuged 
off and taken up in a calculated amount (5 x 10 5 /well/3 ml) in medium C, the 
volume corresponding to one tenth of the final volume, a calculated amount of 
tumor cell lysate (5 x 10 4 /well/3 ml) is added, followed by homogenization and 
incubation for one hour at 37 °C ± 1 °C and 5% C0 2 , and then medium C is filled to 
the final volume. The cell suspension is plated on 6-well plates and further 
incubated at 37 °C ± 1 °C/5% C0 2 . On days 6 and 7, a microscopic check is 
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performed: the maturing process of the dendritic cells starts to show by "veil 
formation". On day 8, the mature dendritic cells are "harvested" upon microscopic 
check when the "veil formation" has become pronounced. The mature dendritic 
cells are pelletized by centrifugation and washed twice. The centrifugation residue 
is taken up in 0.9% NaCI solution, vital cells are counted after staining with trypan 
blue, and 0.9% NaCI solution is used to adjust the desired cell count. 



